the traditional belief that low blood pressure leads to thrombosis; the belief persists even though we now know that a thrombus can rarely be found in a case of cerebral infarction. A second reason is the 'haemodynamic crisis' hypothesis of Denny-Brown to explain the occurrence of transient ischmmic cerebrovascular episodes in man. By this he suggested that focal ischaemia could be produced by a systemic fall in blood pressure when the normal arterial supply to the area in question was impaired by occlusion or stenosis of vessels, supply being maintained via collaterals.
To test this hypothesis Kendall & Marshall (1963) lowered the blood pressure by intravenous hexamethonium in 36 subjects currently experiencing typical transient ischiemic episodes. Seventeen developed no focal disturbance during the hypotensive period. Nineteen developed focal signs but only after severe generalized cerebral ischrmia was present. It seems, therefore, that hypotension is an uncommon cause of focal ischtmic episodes, and that a reappraisal of therapeutic policy with regard to hypotensive drugs in cerebrovascular disease is necessary. Neck Artery Disease' The distribution and severity of atheroma of the four brain supply systems, from the aortic arch to the circle of Willis, was studied irn a random sample of the routine necropsies carried out at the Radcliffe Infirmary, Oxford, 93 patients (53 men and 40 women) being examined. The main findings were:
(1) The patchy distribution of lesions: The carotid sinuses were commonly severely diseased, whereas the cervical carotid immediately distal to the sinus was usually free from disease. Arteries arising at right angles to their parent trunks showed a high prevalence of proximal stenosing lesions and hiemodynamic factors probably play a part in this localization.
(2) The prevalence of severe disease: In this unselected necropsy survey 1 man in 4 had severe vertebral narrowing, and 1 man in 7 had severe carotid narrowing.
(3) Multiplicity of lesions: If one carotid sinus is severely narrowed, the survey shows that there is only a 20% probability that the opposite sinus will be normal, whereas if a patient has a normal sinus there is an 80% probability that the opposite side will be similarly normal. The severity of neck artery disease also correlates with disease severity in the aorta, coronary and iliac arteries (Mitchell & Schwartz 1962) . (4) Relationship to strokes: The prevalence of neck artery stenosis in this unselected series did not differ significantly from that found by Hutchison & Yates (1957) in 83 patients selected because they had had strokes. Although the relationship between simple narrowing and strokes thus seems uncertain, the correlation between neck artery thrombosis and strokes is more definite. This is in keeping with the work of Russell & Cranston (1961) who found that whereas the relationship between systemic arterial pressure and retinal artery pressure as measured by ophthalmodynamometry was normal in patients with carotid stenosis it was grossly disturbed in patients with recent carotid occlusion. The main resistance in the cerebral circulation is in the smaller vessels and marked narrowing of the major vessels can occur before their calibre is the limiting factor, whereas occlusion must initially limit flow.
A fuller account of the necropsy survey may be found in Schwartz & Mitchell (1961) .
Mr J Pennybacker (Radcliffe Infirmary, Oxford)
The Surgical Aspects of Strokes I shall confine my remarks to the surgical aspects of old-fashioned strokes, by which I mean htmorrhage into the substance of the brain in elderly people with degenerating blood vessels, and often considerable arterial hypertension. The himorrhage may be a small deep-seated one where fibre tracts are converging and thus produce profound paralysis, sensory loss, &c., but without much headache or constitutional disturbance. These patients may recover, with more or less disability, until something else happens. A surgical search for these small deep-seated clots is almost always unrewarding and hardly everjustified.
There is another group of cases in which the hemorrhage is more profuse and the resultant hlmatoma is much larger. It ploughs up the periventricular white tnatter and may form a torpedoshaped clot 10-12 cm long and 6-8 cm in its maximum diameter. The sudden development of a mass of this size may cause coma, and in many cases death, especially when the htmorrhage ruptures into the ventricle and fills the whole system with blood. But not always: some of these patients may have severe headache, but do not lose consciousness. Or if they do become comatose, they may recover in a matter of hours or a few days after going through a critical period when hope for their survival is given up. If able to speak, they may complain of severe headache, and over a period of days this may get worse, the state of consciousness may be further depressed, and the optic discs, which were normal at the outset, may swell alarmingly. This is gradual worsening, with the features of increased intracranial pressure, and it is due, not to further bleeding, but to the fact that the liquefying clot attracts fluid, much as it may do in the subdural space, and thus increases in size. It is in this group that removal of the clot may have something to offer. But only this: removal of a sizable clot will relieve the general symptoms and signs of increased intracranial pressure, and may afford some relief of a neurological deficit by removing the local pressure effects. It cannot restore functions which have been destroyed by the hemorrhage. Nor, of course, does it do anything to prevent another hemorrhage occurring in the future.
It is thus a matter of some importance to know which cases are worth pursuing, i.e. which have small deep-seated lesions and which have larger ones which might derive some benefit from evacuation of the clot. The clinical features are of some help. The elderly person who has a stroke, with little headache, and who is normally alert and rational and remains so, is better left alone. If there is stupor, headache, and evidence of gradual worsening, it may be worth seeking for and removing the clot. Arteriography may indicate the site and extent of the clot, and we employ it in practically all cases, but it is frequently found that the clot is much larger than inferred from the angiogram. Sometimes, indeed, the angiogram may not be grossly abnormal, but because of certain features (e.g. persistent headaches and vomiting), we go on to air encephalography. This may reveal gross displacement of the ventricular system and in some cases a characteristic appearance of the clot outlined by air which has escaped from the ventricle. This is useful information because it shows precisely where a small operation can be effective.
A linear incision in the scalp can be made under local or general anesthesia and a two-inch trephine disc is removed. The dura is usually quite tense, and when it is opened the brain bulges slightly. Sometimes there is evidence of the hemorrhage in staining of the cortex, but often the surface of the brain looks normal. A small incision is made, enough to enable retractors to be put into the cavity, and the clot is sucked and washed out. The brain then becomes quite slack, the dura is closed, the trephine disc replaced and the scalp closed in the usual manner. Although it is often possible to aspirate some liquefied clot with a brain needle introduced through a burr hole, it is not possible to get out the whole of the solid clot and sludge, and if we aim to do this, I think it must be done under direct vision. Our results have not been very impressive. The patients tolerate the operation well, headache may be relieved, they may become more alert, but only in the exceptional case has there been significant improvement in the neurological state, and even in these it would be difficult to deny that it might have occurred spontaneously. In following these patients, one finds what one would expect: some have further hiemorrhages, some have thromboses and some go on with a progressive encephalopathy due to diffuse cerebrovascular disease. Some survive for long periods with more or less disability but to the satisfaction of themselves and their relatives. I have indicated that this is easy surgery, but it is more difficult to know when to perform it. Should we do arteriograms or air encephalograms on every person who has had a stroke? I think not: advanced age (and nowadays this means 85-90), pre-existing dementia, profound aphasia, the presence of other disease processes which are likely to prove fatal shortly, are all circumstances which must be taken into account. I realize that there are ethical problems, posed simply by the question 'Is it worth while to attempt to prolong this life?' For the answer I welcome the advice and co-operation of the sensible physician.
Mr H H G Eastcott (St Mary's Hospital, London)
From these papers we can see the seriousness of the stroke problem, and that the thrombosis group is steadily increasing each year. These are the cases in which carotid-vertebral stenosis and occlusion are so common. Dr Mitchell has shown how much more so are the earlier degrees of this disease in unselected autopsies. When considering the effects of arterial narrowing we should concern ourselves more with blood flow than with pressure effects which are often misleading as Cannon et al. (1960) have shown, in that quite a severe degree of stenosis may permit normal flow levels until a critical degree of narrowing is reached at which flow falls off sharply. When this lesion occurs in a subject whose cerebrovascular anatomy is of that type which does not permit sufficiently free exchange between the three vascular compartments of the brain an incipient stroke condition arises. I now believe that whenever this condition is recognized in the carotid artery on the side appropriate to the neurological deficit it should be corrected by thromboendarterectomy, under local anesthesia.
In the event of advance of the deficit during operation it will be recognized and can be checked by the provision of a temporary arterial shunt through or around the stenosis while it is being removed. Experience is showing the truth of this concept. 
